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Project Introduction

The goal of this project is to develop part-scale process-microstructure
simulation tool to predict the microstructure evolution of Inconel 718
processed by powder bed laser fusion process. To achieve this goal, research
efforts will be focused on (1) incorporating materials thermokinetics into
thermal modeling for cyclic superheating and supercooling processes; (2)
developing a new integrated phase transformation and grain texture model to
predict microstructure evolution under complex heating and cooling cycles
with high fidelity; (3) exploring simultaneous time scale parallelization and
adaptive meshing to accelerate thermal modeling for part-scale process
simulation. These innovations will lead to a robust simulation toolkit capable of
predicting microstructure in an as-fabricated AM part given the process
parameters.
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Responsible Mission
Directorate:
- Space Technology Mission
Directorate (STMD)
@ Lead Organization:
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Organizations Program Director:

Performing Work Role Type Location Claudia M Meyer
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Technology Areas
Primary:

e TX15 Flight Vehicle Systems
- TX15.2 Flight Mechanics

- TX15.2.4 Modeling and
Simulation for Flight

Target Destination
Outside the Solar System
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